Synthesis and Characterisation

General Remarks
All commercial solvents and reagents were used as purchased, unless otherwise stated. Anhydrous solvents were degassed with N2 and dried by passing them through an MBraun-800 column. Water was distilled and microfiltered using a Milli-Q Millipore machine. Triethylamine was distilled and stored over KOH pellets. Chromatography was undertaken using silica gel (particle size: 40-63 μm) or preparative TLC plates (20 x 20 cm, 1 cm silica thickness).
The N@C60/C60 sample used to synthesize CD-N@C60 was prepared using an optimized ion implantation process, [1] followed by recycling HPLC to enrich the N@C60 content from ~100 ppm to ~2000 ppm. [2] [3] [4] The N@C60 percentage of the sample was determined using a combination of TEMPO ((2,2,6,6-tetramethylpiperidin-1-yl)oxidanyl) calibrated cw-EPR spectroscopy and C60 calibrated UV/vis spectroscopy. NMR spectra were recorded using Bruker AVIII400 and Bruker AVII 500 spectrometers at 298 K. ESI mass spectra were recorded on a Waters LCT Premier instrument or an Agilent HP1100 instrument. MALDI mass spectra were recorded on a Bruker Microflex LT spectrometer using dithranol as the matrix. DLS measurements were performed with a Malvern Zetasizer Nano ZS instrument, using a 0.25 mM sample concentration and with the refractive index set to 2.2. X-Band cw-EPR measurements were performed on Magnettech Miniscope MS200 and Bruker EMX spectrometers. Simulations of cw-EPR spectra were performed using the EASYSPIN software package.
[5]
Synthetic Procedures
Bis-ester 2
To a mixture of alcohol 1 (217 mg, 1.23 mmol) and trimethylamine (125 mg, 1.23 mL) in dry CH2Cl2 (15 mL) was added a solution of malonyl dichloride (79 mg, 0.56 mmol) in dry CH2Cl2 (10 mL) dropwise. The mixture was stirred at room temperature for 15 h after which the solvent was removed under vacuum. The crude material was purified by silica gel column chromatography (EtOAc/hexane 2:3) to afford bis-ester 2 as a colourless oil (165 mg, 0.39 mmol, 70%). 
Bis-acid 3
Bis-ester 2 (82 mg, 0.195 mmol) was dissolved in CH2Cl2 (4 mL) and trifluoroacetic acid (1 mL) was added. The solution was stirred at room temperature for 4 h after which, the residual acid and solvent were removed under vacuum to afford bis-acid 3 as a colourless oil in quantitative yield. 
Malonate 5
To a solution of bis-acid 3 (17.0 mg, 0.055 mmol) and 6
A -amino-permethylated-β-cyclodextrin 4 (194 mg, 0.137 mmol) in dry CH2Cl2 (7.5 mL) was added EDC·HCl (26.3 mg, 0.137 mmol) and DMAP (3.3 mg, 0.027 mmol). The resulting mixture was stirred at room temperature for 15 h after which the solvent was removed under vacuum. The crude material was then purified by column chromatography (CH2Cl2/MeOH 93:7) to afford malonate 5 as an off-white glassy solid (136 mg, 0.044 mmol, 80% 
CD-C60
C60 (7.0 mg, 0.0097 mmol), malonate 5 (30 mg, 0.0097 mmol), iodine (3.7 mg, 0.015 mmol) and DBU (3.7 mg, 0.024 mmol) were dissolve in dry, degassed toluene (7 mL) and the mixture was stirred at room temperature for 15 h. The solvent was removed under vacuum and the crude material was purified using preparative thin layer chromatography (acetone/cyclcohexane 1:1) to afford CD-C60 as a brown solid (9.3 mg, 0.0024 mmol, 25%). 
CD-N@C60
To a solution of N@C60 (0.2% purity, 4.9 mg, 0.0068 mmol), malonate 5 (21.1 mg, 0.0068 mmol) and iodine (2.6 mg, 0.0102 mmol) in dry, degassed toluene (5 mL) was added a solution of DBU (2.6 mg, 0.017 mmol) in toluene (1 mL) dropwise. The resultant mixture was stirred at room temperature, in the dark, for 15 h. The solvent was then removed under vacuum and the crude material was purified by preparative thin layer chromatography (acetone/cyclohexane 1:1) to afford CD-N@C60 as a brown solid (8.2 mg, 0.0022 mmol, 32%).
Spectral Characterisation
Bis-ester 2 Figure S12: X-band cw-EPR spectra of ethanol solutions of CD-N@C60 containing various concentrations of Cu(ClO4)2·6H2O; 0 mM (blue), 1 mM (green), 10 mM (yellow) and 100 mM (red).
Figure S13: X-band cw-EPR spectra of an acetone solution of Cu(ClO4)2·6H20 (1mM) and CD-N@C60 with a large modulation amplitude applied (red line) and a small modulation amplitude applied (black line) (298 K).
Figure S14: X-band cw-EPR spectra of an acetone solution of Cu(ClO4)2·6H20 (100 mM) in the presence of CD-N@C60 (red line) and in the absence of CD-N@C60 (black line) (298 K). The identical Cu(II) signal in both spectra suggest that the Cu(II) ions do not coordinate with the cyclodextrin units of CD-N@C60.
